


Geostationary Imaging Fabry-Perot Spectrometer (GIFS)
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Sensitivities of O, Absorption Line Shapes
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Transmission

Backscattered Radiance (10° R/cm’™)

RO ——

10"

10

103

10*

10° L |

Simulated O, Spectrum

1.4500910 1.4502+10*

L L L | L L | L L
1.4504+10* 1.4506¢10* 1.4508+10* 1.4510°1

Wavenumber (cm™)

HRE+M RE+LRE+ILTER

10°

102

10%+

10°

-10 -5

0 5 10
Wavenumber (cm™)

Transmission

Transmission

Transmission

HRE (Gap=0.5 cm)

1.00

-10 -5 q 10
Wavenumber (cm™)
MRE (Gap$#+0.205 cm)
1.00
0.10 —
0.01 |
-10 -5 q 10
Wavenumber (cm™)
LRE (Gap=[p.0445 cm)
1.00 |
o.10 —
0.01 |
-10 -5 10

q
Wavenurm

ber (cm™)



A Triple-Etalon Scanning Fabry-Perot Imager




GIFS Prototype Instrument Specifications

Instrument Parameter

Operating Wavelength

Field of View of Instrument

m
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Full Angle Through Etalons 7
Detector Format 512 x 512
Pixel Size of Detector 16 um

’
Divergence through Etalons 6 m £

-

CCD Binning X ]
Filter Clear Aperture

Filter Effective Refractive Index
Collection Altitude
Spatial Resolution (w/ 4 x 4 binning)

Full imaged scene

F/# of Imaging System

Required signal at CCD
Filter Bandwidth (FWHM)




GIFS Prototype Etalon Specifications

Common Specifications

Clear Aperture

Reflectivity

Coating Wavelength

Plate Flatness
@4 Finesse
Spectral Step Resolution

. Gap Step Resolution

Dynamic Range

Tolerance on Gap Spacing

Repeatability

FSR
Gap Spacing

# Orders Imaged






GIFS Prototype Optical Bench

Imaging Objective and
Baffles

Scene selector and
housing

B Resonance
Filter Wheel : Attenuator




GIFS in Chamber
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Vertical Pixel Number
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Horizontal Pixel Number Horizontal Pixel Number
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GIFS P3-Flight Experiments







Cloud Images from 20080207 Flight
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Two O, absorption lines
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GIFS Flight Coincidence with Langley HSRL Airborne
Lidar + CALIPSO
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Cloud Top Heights (20080201)
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LIDAR Cloud Height

diance Model
Radiance Mode 18.4 18.6 18.8

Time (UT Hours)

Convolved Model

Summed
(Counts)
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GIFS: Water Mixing Ratio Measurements

P3B/GIFS 20080214

I 20080214 O2-H20 Measwrements

Spectral Signal (DN)
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GIFS flight
Instrument

C2

Two etalons mounted on isolated tip/tilt plate

K Two axis
scan mirror

+5°

mirror — prefilter

Imaging
Incoming telescope,
light M1, M2, L1

Focal plane



Mass ~ 50 kg

Volume ~ 0.4 m”"3

Power ~ 20 watts
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. This tunable triple-etalon Fabry-Perot Imager is idea for™
atmospheric sensing from GEO _ Na26ns T
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LIDAR Cloud Height

diance Model
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Transmission

HRE+MRE+LRE+FILTER

0
Wavenumber (cm™)

=
R=]
8
E
0
=
o
-

10*

107

T T T TTTTTT

LERERRERLY |

"

EERTTIT ETAR T

el

ravannl

ol

1.4492+1

i i | i PR | PO SR T PR 1 i L i | PR T T | A4 1
0*1.4494+10%1.4496+10* 1.4498+10* 1 .4500+10* 1.4502+10" 1.4504+10° 1.4506+10"
Wavenumbar (cm™')




GIFS CO Spatial Scanning & Uncertainty
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CO Welighting Functions: NIR,
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Spectral Sensitivities
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GIFS Flights (cont’d)
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Application of GIFS Technique: CO
Calculated Daytime Upwelling Radiance
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LaRC HSRL 20080201 Flight

NASA Langley HSRL/B200 01-F8b2-2008




High Spectral Resolution Sensing Technique
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Synchronized Cloud Imagery
20080207 Flight

Composite Time: 2008-02-07 16:48:50.0

&IFS ZSTA2008 11:48:50 AM

P3B video - Webcam video

(2 Hz)

(5Hz)




